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Abstract: The aims of this study were to assess 1) differences in perceptions of dental implant training between dental students 
who received didactic training alone (control group) and those who received didactic plus simulation training (test group); 2) 
differences in response between students with and without clinical experience in implant dentistry; and 3) the interaction effect 
of simulation training and clinical experience on students’ satisfaction. A survey was distributed to the control group in 2014 and 
to the test group in 2015; both groups were at the same U.S. dental school. Data were collected on confidence levels with various 
implant restorative procedures along with overall satisfaction and number of implant restorations performed by each student. The 
response rate was 78.7% in the control group and 81.3% in the test group. In the control group, 85.7% of students reported being 
satisfied with implant training compared to 90.8% of students in the test group. The interaction effect of simulation training and 
clinical experience on overall student satisfaction was OR=1.5 at 95% CI: 0.8, 3.0. The students who had clinical experience with 
implant restorative procedures had significantly greater satisfaction than those who did not (OR=4.8, 95% CI: 2.1, 11.1, p<0.01). 
This study found that both the simulation and clinical experience affected these students’ confidence and satisfaction levels with 
implant education: they were almost five times more satisfied with implant training when clinical experience in implant restor-
ative procedures was a part of their implant education. 
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The increasing popularity of dental implants has increased the demand for dentists who are trained in providing implant treatment. To 
meet this growing demand, many dental schools have 
incorporated implant training into their predoctoral 
curricula.1-5 A 2004 survey of U.S. dental school 
deans found that 97% of the 39 respondents had 
implemented didactic instruction in dental implants 
at their schools, and 86% reported that their students 
received clinical experience in restoring implants.1 
However, deans whose schools provided clinical 
experience reported that only 51% of the students 
actually received clinical experience in restoring im-
plants. Clinical experience in implant restoration was 
a requirement for graduation in four of the schools, 
whereas 28 had no such requirement.
Predoctoral dental students who have received 
laboratory and/or clinical implant experience have 
been found to be more likely to provide implant 
treatment in their dental practice after graduation.6,7 
Therefore, incorporating implant training into pred-
octoral curricula and establishing competency criteria 
to assess training are becoming critical. Since 2013, 
the Commission on Dental Accreditation (CODA) 
has required all graduating dental students to be com-
petent in providing implant restorative treatment for 
their patients.8 However, in annual surveys of dental 
school seniors over the past several years, implant 
dentistry has been one of top areas in which students 
perceived that the time spent in the curriculum was 
inadequate.9,10 Challenges identified in establishing 
implant instruction in predoctoral dental education 
are cost for implementation, limited funding, patient 
availability, and limited time in the curriculum.5,11-13 
Initially, implant dentistry training was pre-
dominantly didactic in nature.14 In medical education, 
Swamy et al. found that the transition from didactic 
training to clinical training was a major source of 
stress for students.15 To resolve this problem, in-
structional methods slowly evolved to incorporate 
a combination of didactic and simulation training, 
thereby linking knowledge with clinical practice. In 
Swamy et al.’s study, simulation training helped with 
the transition and introduced generic clinical skills 
in such a way that students were able to apply their 
knowledge to practice.
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preclinical competence in implant restorative pro-
cedures at the predoctoral level. The preclinical 
implant course consists of a ten-week program and 
includes 22.5 hours of didactic instructions and 39.5 
hours of simulation exercise in implant restorative 
procedures. The course covers various topics on 
implant dentistry including diagnosis and treatment 
planning, site evaluation and planning using cone 
bean computed tomography (CBCT), knowledge 
of implant software, surgical guide fabrication, 
implant placement in fake mandible, fabrication of 
custom abutments and provisional implant restora-
tion, implant overdenture, and chair-side pick-up 
of Locator attachments. Students are also taught to 
perform implant maintenance and recognize implant 
complications. At the end of the course, the students’ 
preclinical competence is assessed with a multiple-
choice written exam and a four-hour practical exam. 
Students are granted access to treat implant patients 
in the clinic after being assessed as successful on the 
written and practical exams.
In the clinic, students review the patient’s 
health history, perform intraoral examinations, and 
make radiographs as required by the case. Based 
on the location of the proposed implant, a CBCT is 
utilized for site evaluation. A diagnostic tooth set-
up of the missing dentition is performed, and after 
initial consent from the patient, an implant board 
is scheduled with the student, patient, restorative 
faculty member, and oral and maxillofacial surgeon. 
All the parties involved review the case, and the 
consent for treatment is signed. Students fabricate 
surgical guides for their patients and perform try-ins 
to verify the fit intraorally. A CBCT-generated guide 
is used in selective cases such as sites with limited 
bone height and width. Experienced surgeons place 
all implants, and students assist during the surgery. 
After osseointegration, implants are restored by the 
students under faculty supervision. A radiograph is 
taken on the day of abutment/crown delivery as a 
baseline for future follow-up. 
For the study, a survey was distributed to two 
consecutive classes of graduating seniors. The Class 
of 2014 was the control group, which received im-
plant training in didactic lectures only, and the Class 
of 2015 was the test group, which had both didactic 
and preclinical simulation training. Both the test 
and control groups had similar didactic training on 
various aspects of implant restoration. There were 
80 students in each group. 
The survey consisted of 21 questions grouped 
into four domains that aimed to collect information 
Simulation training has been found to be popu-
lar with students in both medicine and dentistry.15-17 
Reasons given for its popularity have been that simu-
lation training enabled learners to develop clinical 
skills without fear of harm to patients, helped with 
retention of didactic information and repetition of 
critical skills, and increased student motivation and 
satisfaction. Students’ ability to apply knowledge in 
clinical situations has been found to improve,18 along 
with teamwork and self-evaluation.19 With simula-
tion training, students’ confidence in application and 
execution of knowledge improved tremendously in 
one study.18 
Although prior research has addressed the 
importance of simulation training and clinical ex-
perience, no studies have assessed the effect of both 
on students’ perception of training. Furthermore, no 
previous study has investigated the individual effect 
of simulation training and clinical experience and 
the combined interaction effect of both on students’ 
perception of their implant education. The aims of 
our study were thus to assess 1) differences in per-
ceptions of implant training between dental students 
at Marquette University School of Dentistry who 
received didactic training only (control group) and 
those who received didactic plus simulation train-
ing (test group); 2) differences in response between 
students with and without clinical experience in 
implant dentistry; and 3) the interaction effect of 
simulation training and clinical experience on stu-
dents’ satisfaction.
Materials and Methods 
The study was found to be exempt from over-
sight by Marquette University’s Internal Review 
Board. The preclinical implant program at Marquette 
University School of Dentistry was established in 
2014. Prior to 2014, implant training consisted of 
didactic lectures given in various courses throughout 
the curriculum. The hands-on component consisted of 
a half-day course conducted by an implant company 
in the summer of the second year.
The aims of the new interdisciplinary preclini-
cal implant program were threefold: to provide in-
depth didactic training on various aspects of implant 
dentistry (diagnosis, treatment planning, implant 
placement, and implant restoration); to provide 
hands-on training in implant restorative procedures 
including surgical guide fabrication, single implant 
crown, and implant overdentures; and to establish 
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ning an IOD. Regarding using CBCT for diagnosis 
and treatment planning, 90.3% (n=56) students in 
the control group and 95.4% (n=62) in the test group 
reported being confident. 
When students were asked their perception of 
the importance of a surgical guide in implant den-
tistry, 36% (n=23) of those in the control group and 
43% (n=28) in the test group agreed that a surgical 
guide was important. There was a difference in re-
sponse between control group (25%, n=15) and test 
group students (52.4%, n=33) when asked if they 
had fabricated a surgical guide for all their implant 
patients. Also, 75% (n=45) of students in the control 
group and 87.3% (n=55) in the test group reported 
trying-in their surgical guide and taking a verification 
radiograph prior to implant placement. Half of the 
students in the control group (50%, n=30) and 74.2% 
(n=46) in the test group reported that the surgical 
guide they fabricated was used during the implant 
placement surgery. In addition, 51.7% (n=38) of 
students in the control group and 69.5% (n=41) in 
the test group reported feeling they were adequately 
trained in fabricating a surgical guide for an SIC, 
whereas 77.4% (n=48) in the control group and 80% 
(n=52) in the test group reported feeling adequately 
trained in fabricating a surgical guide for an IOD.
Students who reported being confident in 
making implant level impressions for an SIC were 
33.3% (n=21) in the control group and 78% (n=27) 
in the test group. Also, 71.4% (n=45) in the control 
group and 72.3% (n=47) in the test group reported 
feeling adequately trained in selecting implant parts 
to restore an SIC, and 62.9% (n=39) in the control 
group and 65.6% (n=42) in the test group reported 
feeling adequately trained in fabricating a custom 
abutment for an SIC. 
When asked about their comfort and confidence 
level in restoring an IOD, 74% (n=50) in the control 
group and 83.8% (n=54) in the test group reported 
being comfortable and confident. Also, 85.2% (n=52) 
of students in the control group said they could ac-
curately select Locator attachment cuff height, and 
83.6% (n=51) said they felt competent in picking 
up attachments intraorally. In the test group, 92.3% 
(n=60) of the students said they could accurately 
select the Locator cuff height, and 89.2% (n=58) 
said they felt competent in picking up attachments 
intraorally. In addition, 58.7% (n=37) of students in 
the control group and 67.7% (n=44) in the test group 
reported feeling they were adequately trained in the 
implant follow-up procedure. In the control group, 
on aspects of implant treatment: diagnosis and treat-
ment planning, surgical guide fabrication, restorative 
procedures, stress level experienced by students 
while performing the procedures, and overall sat-
isfaction with the implant training. There were five 
response options for each question with 5=highest 
and 1=lowest. The number of fixed and/or removable 
implant restorations performed by each student was 
also recorded. The survey was completely anony-
mous and voluntary. 
The survey responses were treated as ordinal 
variables and entered into an SPSS database, version 
22 (IBM, Chicago, IL, USA). Median and frequency 
percentages were calculated, and the data were 
analyzed descriptively. Bivariate descriptive analysis 
was used to study difference between control and test 
groups with and without clinical experience. Ordi-
nal logistic regression was used to test association 
between preclinical simulation training and clinical 
experience on students’ satisfaction with implant 
education. Statistical significance was set at α=0.05. 
To avoid issues due to small sample size, significance 
was confirmed by Fisher’s exact test (p<0.01). 
Results
In the control group, 63 students responded to 
the survey for a response rate of 78.7%; in the test 
group, 65 responded for a response rate of 81.3%. 
Among the responding students in the control group, 
51 (81%) had clinical experience with implant restor-
ative procedures at the time of graduation, while 12 
(19%) had no clinical experience in restoring either 
fixed or removable implant restoration. Among the 
responding students in the test group, 47 (72%) 
reported having clinical experience at the time of 
graduation, while 18 (28%) did not. 
Descriptive Analysis
The responses strongly agree, agree, and some-
what agree were combined into a total agreement 
response for each question by each participating 
student. In the control group, the percentages of 
students who reported being confident in treat-
ment planning a single implant crown (SIC) and 
an implant overdenture (IOD) were 41.3% (n=26) 
and 69.3% (n=43), respectively. In the test group, 
44.6% (n=29) students reported being confident in 
treatment planning an SIC restoration, and 76.9% 
(n=50) reported being confident in treatment plan-
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Ordinal Regression Analysis
Table 2 shows the effect of simulation, clini-
cal experience, and interaction of both on students’ 
satisfaction responses. Results are expressed as odds 
ratio (OR) and associated 95% confidence interval 
(CI). Simulation training had a significant effect 
on responses to questions 5 (OR=0.3, p=0.01), 7 
(OR=0.4, p=0.04), 8 (OR=1.9, p=0.05), 9 (OR=2.8, 
p<0.01), and 16 (OR=0.5, p=0.05). Simulation train-
ing did not have a significant effect on students’ stress 
levels (Q19: OR=1.2, p=0.5; Q20: OR=1.3, p=0.5). 
The overall satisfaction with implant training was not 
significant when only simulation training was taken 
into consideration (Q21: OR=0.9, p=0.3). 
Clinical experience had a significant effect on 
students’ responses to questions 1 (OR=4.1, p=0.01), 
5 (OR=5.7, p<0.01), 7 (OR=3.4, p<0.01), 8 (OR=4.9, 
p<0.01), 10 (OR=9.1, p<0.01), 11 (OR=4.4, p<0.01), 
12 (OR=5.8, p<0.01), 16 (OR=4.3, p<0.01), and 17 
(OR=7.7, p<0.01). Similar to simulation training, 
clinical experience also failed to show a significant 
effect on students’ stress levels (Q19: OR=0.6, p=0.2; 
Q20: OR=1.1, p=1.0). However, clinical experience 
had a significant impact on overall students’ satisfac-
tion with implant education (Q21: OR=4.8, p<0.01).
The interaction effect was seen in the group that 
had both simulation training and clinical experience. 
A significant interaction effect was observed for ques-
tions 8 (OR=3.4, p<0.01) and 9 (OR=2.5, p=0.01). 
The interaction of simulation and clinical experience 
on students’ overall satisfaction with implant training 
was OR=1.5, p=0.2.
Discussion
Our study found that simulation and clinical 
experience in implant restorative procedures had 
a positive effect on these students. The test group, 
which received simulation training, reported being 
more confident than the control group on the majority 
of the questions. However, the difference between 
the control and test groups was significant for only 
five questions (Q5: p<0.01, Q7: p=0.04, Q8: p=0.05, 
Q9: p<0.01, Q16: p=0.05). The test group also had a 
higher overall satisfaction response than the control 
group (control 45.1% vs. test 55.2%). Results from 
the ordinal regression analysis showed that students 
in the test group were two times more likely to be 
confident in fabricating a surgical guide for an SIC 
(OR=1.9, 95% CI=1.0, 3.6) and almost three times 
more confident in fabricating a surgical guide for 
47.6% (n=30) perceived they were adequately trained 
in performing an SIC restoration in their practice 
compared to the test group (49.2%, n=32), and 80.6% 
(n=50) in the control group perceived they were 
adequately trained in performing an IOD restora-
tion in their practice compared to 84.6% (n=55) in 
the test group.
Regarding stress levels experienced by the 
students while providing implant restorations for 
their patients, 69.5% (n=41) of students in the control 
group said they felt stressed when restoring an SIC 
compared to 68.7% (n=44) in the test group, whereas 
72.3% (n=34) in the control group said they felt 
stressed when restoring an IOD compared to 71.4% 
(n=40) in the test group. Overall, 85.7% (n=54) of 
students in the control group reported being satisfied 
with the implant education received at their school 
compared to 90.8% (n=59) in the test group.
Bivariate Descriptive Analysis
Total agreement scores of students who had 
clinical experience in implant restoration compared 
with those who did not are shown in Table 1. The 
test group students who had clinical experience in 
implant restorative procedure responded better than 
the control group students who had clinical experi-
ence in all but one domain. The domain that did not 
have a higher response in the test group was stress: 
42.5% of students in the test group with clinical 
experience reported being stressed while perform-
ing SIC restorative procedures compared to 43.1% 
in the control group with clinical experience. Also, 
57.4% of students in the test group who had clinical 
experience reported to being stressed while perform-
ing IOD restorative procedures compared to 33.3% 
in the control group. With the exception of stress 
level experienced by the students, the test group with 
clinical experience had the highest confidence and 
satisfaction with implant restorative procedures, and 
the control group without any clinical experience 
had the lowest confidence and satisfaction response. 
The same trend was seen in overall satisfaction with 
implant education in the predoctoral clinic (Figure 
1). In the control group, 45.1% (n=23) of students 
with clinical experience reported being satisfied 
with their implant education compared to 16.7% 
(n=2) without clinical experience. In the test group, 
55.2% (n=25) of students with clinical experience 
reported being satisfied with their implant educa-
tion compared to 22.2% (n=4) of students without 
clinical experience. 
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and post training and found a decrease in negative 
responses in the post-training survey compared to 
the pre-training survey.22 
We found that clinical experience had a sig-
nificant effect on students’ responses in both the 
test and control groups. The difference in overall 
satisfaction was also significant between the group 
that had clinical experience and the group that did 
not (p<0.01). Students who had clinical experience 
an IOD (OR=2.8, 95% CI=1.5, 5.4). Our study 
confirmed the results reported by previous studies. 
Temmerman et al. investigated students’ perception 
of implant education that consisted of didactic lec-
tures, preclinical hands-on, and clinical experience 
and reported a high student satisfaction level of 
80%.20 Another study from the Netherlands reported 
similar results.21 Kido et al. studied the changes in 
students’ opinion regarding implant education pre 
Table 1. Agreement responses of test and control groups with and without clinical experience in implant restoration, by 
number and percentage of each group 
 Control Group Test Group 
  Clinical. Exp.  No Clinical Exp.  Clinical Exp.  No Clinical Exp.  
Question N=51 N=12 N=47 N=18
Diagnosis and treatment planning    
 Q1 46 (90.2%) 7 (58.3%) 44 (93.6%) 12 (66.7%)
 Q2 26 (50.9%) 7 (58.3%) 25 (53.2%) 12 (66.7%)
 Q3 12 (23.5%) 1 (8.3%) 12 (25.5%) 3 (16.7%)
Surgical guide    
 Q4 42 (82.3%) 9 (75.0%) 42 (89.4%) 14 (77.8%)
 Q5 40 (78.4%) 3 (2.05%) 38 (80.9%) 6 (33.3%)
 Q6 14 (27.4%) 1 (8.3%) 15 (31.9%) 3 (16.7%)
 Q7 31 (60.8%) 3 (25.0%) 29 (61.7%) 5 (27.8%)
 Q8 39 (76.5%) 2 (16.7%) 40 (85.1%) 11 (61.1%)
 Q9 14 (27.5%) 3 (25.0%) 30 (63.8%) 10 (55.6%)
Restorative procedures    
 Q10 45 (88.2%) 6 (50.0%) 42 (89.4%) 9 (50.0%)
 Q11 36 (70.5%) 5 (41.7%) 34 (72.3%) 8 (44.4%)
 Q12 32 (62.7%) 3 (25.0%) 27 (65.8%) 4 (22.2%)
 Q13 20 (39.2%) 3 (25.0%) 24 (51.0%) 7 (38.9%)
 Q14 14 (27.5%) 4 (33.3%) 16 (34.0%) 6 (33.3%)
 Q15 20 (39.2%) 3 (25.0%) 19 (40.4%) 8 (44.4%)
 Q16 41 (80.4%) 7 (58.3%) 39 (82.9%) 10 (55.6%)
 Q17 41 (80.4%) 4 (33.3%) 39 (82.9%) 7 (38.9%)
 Q18 20 (39.2%) 4 (33.3%) 19 (40.4%) 8 (44.4%)
Stress level    
 Q19 22 (43.1%) 2 (16.7%) 20 (42.5%) 10 (55.6%)
 Q20 17 (33.3%) 2 (16.7%) 27 (57.4%) 10 (55.6%)
Overall satisfaction    
 Q21 23 (45.1%) 2 (16.7%) 25 (55.2%) 4 (22.2%)
Note: The responses strongly agree, agree, and somewhat agree were combined into a total agreement response. Questions were as 
follows: 1) You are confident in diagnosing and treatment planning a single implant crown, 2) You are confident in diagnosing and 
treatment planning an implant overdenture case, 3) You have adequate training in using CBCT for implant planning, 4) You believe 
surgical guide is very important in implant dentistry, 5) For how many implant patients did you fabricate a surgical guide, 6) You tried 
the guide and took a verification radiograph prior to the surgery, 7) The guide you fabricated was used during implant surgery, 8) You are 
adequately trained in surgical guide fabrication of a single implant crown, 9) You are adequately trained in surgical guide fabrication of 
an implant overdenture, 10) You have adequate training in making implant impression for single implant crown, 11) You have adequate 
training in selecting implant parts required to restore a single implant crown, 12) You have adequate training in fabricating custom abut-
ment for single implant crown, 13) You are trained in using Locator attachments for implant overdenture, 14) You can accurately select 
Locator abutment cuff height for your overdenture patients, 15) You feel competent in intra-oral pick up of Locator attachments, 16) 
You are adequately trained in implant follow-up procedures, 17) You are adequately trained in performing single implant restoration in 
your practice, 18) You are adequately trained in performing implant overdenture restoration in your practice, 19) You felt stressed when 
restoring a single implant crown, 20) You felt stressed when performing an implant overdenture restoration, 21) Overall, you are satisfied 
with the implant restorative training you received at school.
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rates and fewer complications.13,23-25 Studies have 
also found high patient and student satisfaction when 
clinical experience was a part of implant training in 
the predoctoral clinic.12,13,23  
Although the interaction effect of simulation 
and clinical experience did not show significant 
impact on several responses in our study, reasonable 
speculations can be made based on the OR values 
of each question. For example, although simula-
tion training and clinical experience did not show 
a significant effect on responses to question 1, the 
OR value of 1.7 suggests those students were twice 
as likely to be confident in diagnosis and treatment 
planning an SIC than students who did not have both 
simulation training and clinical experience. Similar 
speculations can be made based on the OR values of 
questions 10, 11, 12, 13, 17, and 21, suggesting better 
responses from students who had both simulation and 
clinical experience. The OR value of overall satisfac-
tion (Q21) in the interaction effect group was 1.5 at 
95% CI (0.8, 3.0). These findings might imply that 
students who received both simulation training and 
clinical experience were 1.5 times more likely to be 
were four times more confident in diagnosis and 
treatment planning an SIC case than those who did 
not have any clinical experience. Also, the students 
who had clinical experience were six times more 
confident in fabricating a surgical guide for their 
patients and were almost five times more confident 
in fabricating a surgical guide for single implant 
crowns. Students with clinical experience were nine 
times more confident in making implant impression 
for an SIC and four times more confident in selecting 
implant parts for restoring an SIC. Those who had 
clinical experience were four times more confident 
than those without clinical experience in performing 
follow-up procedures for their implant patients and 
eight times more confident in treating a patient with 
an SIC in their private practice. Overall, students who 
had clinical experience were five times more satisfied 
with their implant education than those students with 
no clinical experience prior to graduation.
These findings confirmed results from other 
studies that found clinical experience was a critical 
component of implant education and contributed to 
success in implant treatment with reduced failure 
Figure 1. Overall students’ satisfaction with their predoctoral implant education, by control and test cohorts who had/
did not have clinical experience
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with clinical experience.15 In our study, the students 
had better understanding of the interrelationship 
between surgical placements and implant restoration 
with clinical experience. More importantly, they un-
derstood the importance of treatment planning prior 
to surgery and recognized that implant placement 
was a restoratively driven discipline. In addition, 
simulation training with clinical experience helped 
students to understand the importance of patient 
selection and to identify difficult cases for referral, 
thus training novice dental professionals to be safe 
beginning practitioners.
Our study found that students who had clinical 
experience were five times more likely to be satisfied 
with the implant education they received. However, 
19% of students in the control group and almost 
28% in the test group graduated without getting 
any clinical experience in implant restoration. An 
satisfied with their implant education. However, lack 
of significance makes this interpretation speculative 
rather than definitive, and caution should be exercised 
in interpreting the result. Our study found that, in both 
the control and test groups, students who had clinical 
experience did better than those who with no clinical 
experience. However, with simulation training, the 
difference in responses between students with and 
without clinical experience was reduced considerably. 
Predoctoral implant education has changed 
dramatically in the past years, with increased patient 
demands heightening the expectation that dental 
schools will prepare adequately trained graduates.2,3 
Our study demonstrated the value of simulation train-
ing for these predoctoral students and the importance 
of increasing the number of clinical experiences for 
students. Simulation training has been found to help 
students learn necessary skills that are reinforced 
Table 2. Effect of simulation training, clinical experience, and interaction of both on student satisfaction response
  Effect of Simulation Training  Effect of Clinical Experience Interaction Effect 
Question OR (95% CI) OR (95% CI) OR (95% CI)
Diagnosis and treatment planning 
 Q1 0.9 (0.4, 1.5) 4.1 (1.8, 9.2)* (p=0.01)** 1.7 (0.9, 3.3)
 Q2 0.8 (0.4, 1.4) 0.5 (0.2, 1.1) 0.7 (0.4, 1.3)
 Q3 0.9 (0.3, 1.2) 1.5 (0.7, 3.4) 0.9 (0.5, 1.7)
Surgical guide    
 Q4 0.8 (0.5, 1.6) 0.8 (0.4, 1.8) 0.9 (0.5, 1.7)
 Q5 0.3 (0.2, 0.7)* (p<0.01)** 5.7 (2.3, 13.4)* (p<0.01)** 0.8 (0.4, 1.6)
 Q6 0.6 (0.3, 1.3) 2.7 (0.9, 8.2) 0.9 (0.4, 1.9)
 Q7 0.4 (0.2, 0.7)* (p=0.04)** 3.4 (1.4, 8.1)* (p<0.01)** 0.7 (0.4, 1.4)
 Q8 1.9 (1.0, 3.6)* (p=0.05)** 4.9 (2.2, 11.0)* (p<0.01)** 3.4 (1.7, 6.7)* (p<0.01)**
 Q9 2.8 (1.5, 5.4)* (p<0.01)** 0.8 (0.4, 1.7) 2.5 (1.3, 4.9)* (p=0.01)**
Restorative procedures  
 Q10 0.7 (0.4, 1.3) 9.1 (3.9, 21.3)* (p<0.01)** 1.8 (0.9, 3.5)
 Q11 0.7 (0.4, 1.3) 4.4 (2.0, 9.8)* (p<0.01)** 1.4 (0.7, 2.7)
 Q12 0.7 (0.4, 1.4) 5.8  (2.5, 13.4)* (p<0.01)** 1.8 (0.9, 3.4)
 Q13 1.6 (0.8, 3.0) 1.0 (0.5, 2.2) 1.5 (0.8, 3.0)
 Q14 1.0 (0.6, 2.0) 0.8 (0.4, 1.6) 1.0 (0.6, 2.0)
 Q15 0.9 (0.5, 1.8) 0.9 (0.4, 2.0) 0.9 (0.5, 1.8)
 Q16 0.5 (0.3, 1.0)* (p=0.05)** 4.3 (1.9, 9.8)* (p<0.01)** 1.1 (0.6, 2.1)
 Q17 0.7 (0.4, 1.4) 7.7  (3.3, 17.8)* (p<0.01)** 1.8 (1.0, 3.4)
 Q18 0.9 (0.5, 1.8) 0.9 (0.5, 2.1) 1.1 (0.6, 2.1)
Stress level  
 Q19 1.2 (0.7, 2.4) 0.6 (0.3, 1.4) 0.9 (0.5, 1.8)
 Q20 1.3 (0.6, 2.6) 1.1 (0.5, 2.4) 1.3 (0.6, 2.6)
Overall satisfaction  
 Q21 0.9 (0.4, 1.4) 4.8 (2.1, 11.1)* (p<0.01)** 1.5 (0.8, 3.0)
Note: See note with Table 1 for questions.
*Significant at p≤0.05 
**Significance confirmed by Fisher’s exact test (p<0.01) for small sample size
402 Journal of Dental Education ■ Volume 81, Number 4
Limitations of our study included the fact that 
the effect of multiple clinical experiences in implant 
restoration was not investigated and the reason for 
a higher stress level among the test group students 
was not determined. Also, a pre-assessment survey 
was not administered, and the effect of simulation 
course grade on satisfaction was not accounted for. 
Since the study took place at only one dental school, 
its findings may not be generalizable to students 
at other schools. Future studies are needed with a 
validated questionnaire to avoid potential bias in 
survey responses.
Conclusion
In this study, we found that both simulation and 
clinical experience affected the predoctoral dental 
students’ confidence and satisfaction levels regarding 
their implant education. Students who had simulation 
training with clinical experience responded better 
in almost all categories of implant restorations than 
those without simulation training or clinical experi-
ence. Students with clinical experience reported 
having almost five times’ greater confidence and 
satisfaction with implant education. This difference 
was found to decrease when simulation training was 
introduced in the predoctoral curriculum. 
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